00 P2 | 6A

A6
ol Alx)=......
o’ A'(x)=0
. 1_(:1 o 2443
X 2 12
-5 xr= 2

© x 27 2 2
A'lx) —wve 0  +oe

s0 x=2 15 mun.

01P1 | 5C
© oL Eoser or L= -4’
ot B _36x% -4y
o’ % 0
o  x=0and x=9
*>  nature table aboutx =9 and x=9
02P2 | 3A,4B
Q10 »'  proofofl=3%a
o b=%(8-4a)

¢ complete proof leading to A =...
of A

* 6-ia

. |

*  g.gnature table, comp the square

JAN .
02 p)2 of  E£- =0 stated explicitly
> 680-5.1w"

© w=71 (115
*> r.g. nature table

> 4=20,2 (163)

3

£

03P2 | 3A,5B
Q8




*° S5A=2 x%rj' +2x x length
P “ISA=A.2+-132|I"3

X

ot dd_

dx
7 432000x71
o° Dy 432000172
o x=60

*” ¢c.g. nature table

x G B0 I
L | —ve 0 +ve
\ — /
MIMETIm
04 P2 | 3A/B, 5C
Q9 o A=27"+2zh+4zh =12
o V=2rxzxh
C P -2 _ o
oV =2rx1 = & complete
o V=dr— %Jﬁ
5 F 4.l
. J:-'ilr— =427
o’ % =1 STATED EXPLICITLY
o = \E
o r |< xIG WG > \G
4k tve 0 —ve
tgt |/ -
mazx
OR
o 2r° 4+ 2rh+ 4zh =12
“3 — 1z 2t
fx
o V=2xzrx % = & complete
06 P2 | 3A, 8A/B

Q12




e PS=6-=

o RS—12-3
I
3 . Hy B
o Area = th - r) 12 — —} and complete
I
-'1 mr—l
g dd
o — =
idr
of —124 48z
o =2
o A(2)=32
o A()=20
o' A(4)=20

o max.d=32a =2 and

mn.d=20atr=1orz=41

07 P2 | 3A,5C/B

Q6 o 5T =+/200

. length =~ 200 — 2z /1 by their method
o’ [ 200 —?-.z-‘)x:r

and complete proof
. dA_

L) 0
dr
R T
dr
o = -HJJE or equivalent (3.5)
4

e justification : e.z. nature table

o length = 32 (71)

Minimum requirement of a nature table
|.. 33

flla) |+ o -

hence mazamum

better would be
2
f"l.’I]l + 0 -
flz) |- )

T

henee mazamum

w2
5

at r =

08 P2 | 3A,6B
Q6




. AOST, REQ are cimilar 2 /1 by o

. QR 3-—t .
. —_— = or equivalent
i)
o QR =6—2t
N ) MNature Tahle
o At)=t6-2t) - . 6
5 o minimum requirements for -
. A(t)y=0
o 6—4t
o t=4 Fl
o e.g. nature table Al + E:, _
o -
¢ Q= (%3) .
é%PZ know to and find O1 ' dor(D4)
obtain an expression for PQ) > 10-x"—-4
complete area evaluation o 2yx(6—x")=12x—-2x"
know to and start to differentiate o Alx)=12... stated
complete differentiation o 12-6x"
set derivative to zero o 12-6x" =0
obtain x o \E or decimal equivalent
justify nature of stationary point o X | ce \E
ATﬂ‘ + 0
interpret result and evaluate area ° Maxand 82 or decimal equivalent
13P2 | . : : _ 1
Q7 1dentify expression for L mn x . L =3x+4y
and y
identify expression for y i ol _ 24
terms of x 2x
24
complete proof o L =3x+4x > and complete
prepare to differentiate o’ 487
differentiate o’ 3487
equate dertvative to 0 of 3487 =0
process for x o x=4
verify nature of nature table or 2* derivative
evaluate L . L=24
evaluate cost o' cost 24 x£825=£198




X e 4 S
dL
ax - 0 +
Min
ANSWERS Pre 2000 - Optimisation
1 @ o' 9y+8x b ¢ Ax)=......
o A=3yx2x o6 24[]—3—321
** 9y =(360-8x) 7 A(%)=0 or 240-Zx=0
ot 2;‘,3.-& (360 8x) and complete proof 8 o 22%’ y =20
. x |28 24 2l
Alx)] + 0 -
MAaxImum
210 2700
2
(a) introduce height specific to this cuboid ® o A =
2 p-5 23 2000x7
x
. A dsh 0: A'(x)=0 specifically stated
3 . e x=10
. A=x"+ 43:.&; explicitly stated 9 o )
X *  justify minimum e.g. with table
1% dimensions of 10 by 10 by 5
3 (@ o' rectangle minus 3 triangles
> areaof A’s ADF and ABE
> areaof A FCE
Y 3 triangles : 24+4x—%xz or 43—41‘3x+—§-12-24+3;=
® o H(x)=....
8 x-4
7 put H'(x)=0 stated explicitly
® x=4andH=16
’ justify minimum
0 consider x=0and x=#6
"' H(0) = 24, and H(6) = 18
' communication re greatest and least.




strategy: e.g. equate ratios
from similar triangles

10 10-h

1«

or equivalent

complete proof
v =40x* -10+°

av _ o
dx

80x - 30x”
%= 0 for stationary points

& L]
0,3

8
X E .
av
. + 0
max
16 10
5 and 3

1|:r2 + 2mrh+ Zrl:r2

h= ﬂ; or equivalent (e.g. nrh= @)
wr

Zmr“—“g +3nr” and completes proof
nr

A _
dr

=1
BOOr
677 — 8007
e.g Gnr—@——-ﬂ

r

35
r | 35 35 35
% ‘ - 0 +oe

eg 2h+ 2x+ semicircle =10
h=%(10—mc—2x}

L=2x 21h+%m:2
L= 4x¥%[10—m—2x}+%ﬂx2

L= 2'3:1:—4x2 —%—mxz

L'=20-8x-3mx
L'=0

e =xp (=1.148
¥=3pag 0 G
X X X xo"
L+ 0 -
maximum at xg

57 +20

h= =2
3 (=2.049)

+8




C=2x+y

¥ -(ov3)’

*"  for completing proof
®)  «* knowing to differentiate
. %[1‘2 - 243]1%
o x 2x
7 cas)—o 18 18 18
L] =
(8) C'(x) - 0 +
o$ justification of minimum e.g. nature table
O’ c=127 - Z
= Tinimum
0 ys y=109
@ B=(x,y) where y=9—%:~.’2
% area=2x(9—%xzj
® ' v=1080x-30x"
-4 dv _ 2
i = 1080-90x
o’ % =0 stated explicitly
o x=2+3
o x 2437 243237
v
e + 0 -
o max atx = NE of 1440\,@
@ o T=x+x+y and yz—-Zi]_J;2
® o appearanceof 4L=2+......
_1
3 Jz" [ 20— 12 ) T
4 w2
S %= 0 stated or implied
o completing proof
@ o x= 4(20 - ;.3]
¥ x=4 (acceptx=14)
9

justifying x = 4 gives Ty, =10




